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Industrial Waste-Cured Components 

CLAIM(S) 

A cured substance prepared from industrial waste by adding an 
aqueous waste from shaft furnace or fly ash to an admixture of one or more 
types of calcium sulfate, calcium sulfite, calcium thiosulfate and calcium 
carbonate generated from industrial waste or being present in Nature, and by 
further adding an aluminum and clay-containing compound, calcium 
chloride, magnesium chloride, and aluminum chloride. 
DETAILED DESCRIPTION OF THE INVENTION 

In recent years, calcium residue and smelting residue generated by 
various industries are enormously increasing, but there is no proper measure 
to treat them. 

The present invention was produced as one way of using various 
industrial wastes including calcium, smelting residue, and natural 
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substances, as a result of research and development of an inexpensive, 
strong, and water-repellent cured substance, which can be used as the 
frames to hold a cement, a construction patty for blocks and board bricks, 
and as a binder in commercial pottery. More specifically, an aqueous 
pollutant from a shaft furnace and fly ashes are mixed to take advantage of 
their inherent curable natures that they can be cured in the presence of free 
calcium ion. Chloride is added to reinforce the strength of entire compounds 
and to provide them with a fast curing effect, and an aluminum component 
is added to provide the cured substance with flexural strength. 

As to the calcium sulfate, chemical gypsums, such as desulfurized 
exhaust gas gypsum, gypsum phosphate, and titanium gypsum, and natural 
gypsum, can be used. As to the calcium sulfite and calcium thiosulfate, the 
waste generated at the time of exhaust gas desulfurization can be used. As to 
the calcium carbonate, the residue from sand smelting and natural lime can 
be used. The curing mechanism of the admixture thus produced is not yet 
clarified in detail, but it was at least clarified that despite of using the 
materials having a low water repellent property, such as gypsums, the cured 
substance with high water repellency and weather-resistance can be 
produced by heat-curing or steam-curing. The preferred mixing ratio is 10- 
100 parts/weight of aqueous waste from a shaft furnace or fly ash, 10-80 
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parts/weight of aluminum compound or clay, 5-30 parts/weight of chloride, 
relative to 100 parts/weight of natural substance. Needless to say, various 
cements and soda silicate can be added to the admixture. If baked gypsum is 
added, it will contribute to faster curing. 

It is also effective to add asbestos, rock wool, glass fiber, vinyl fiber. 
On the other hand, to provide lightweight, a foaming body or admixture of 
foaming agent and of foamed body, such as Shirasu barun [T.Note: 
Transliteration was provided to the words for not being able to locate in 
dictionaries.] and pearlite, may be added. 

Also, fillers, such as Shirasu and silica powder, pigment, emulsion 
resin, aqueous resin, may be added. 

The embodiment example of the present invention is explained 



below. 

(Embodiment Example 1) 

Desulfurized exhaust gas gypsum: 1 00 parts 

Fly ash: 50 parts 

Calcium chloride: 10 parts 

Kaolin: 50 parts 

Water: 100 parts 
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These components were mixed, put to extrusion molding, steam- 
cured at 60°C and 80% humidity for 5 hours. The performance is shown in 
Table 1. 

(Embodiment Example 2) 

Desulfiirized exhaust gas calcium sulfite: 100 parts 



Aqueous waste from shaft furnace: 100 parts 

Bentonite: 30 parts 

Alumina: 50 parts 

Magnesium chloride: 10 parts 

Water: 100 parts 



These components were mixed, put into a mold, and heated at 60°C 
for 30 minutes, and subsequently, set aside in a curing box having a 
temperature 20°C and humidity 90% for 24 hours. The performance is 



shown in Table 1 . 
(Embodiment Example 3) 

Phosphoric acid gypsum: 1 00 parts 

Aluminum polychloride: 30 parts 

Bentonite: 5 parts 

Aqueous waste from shaft furnace: 20 parts 

Shirasu: 20 parts 



Red iron oxide: 5 parts 

Water: 120 parts 

These components were mixed, put to extrusion molding, and cured 
at 60°C for 2 hours. The performance after 3 days is indicated in Table 1 . 
(Embodiment Example 3) 

Calcium carbonate (residue from refined sugar): 100 parts 
Fly ash: 60 parts 

Silica flour: 30 parts 

Kaoline: 10 parts 

Aluminum hydroxide: 1 0 parts 

Magnesia: 10 parts 

Calcium chloride: 10 parts 

Silicon emulsion: 5 parts 

These components were mixed, and heat-cured at 60°C for 2 hours. 
The performance after having been left aside for 3 days is shown in Table 1 . 
(Embodiment Example 5) 

Calcium sulfite from desulfurized exhaust gas: 1 00 parts 
Fly ash: 40 parts 

Shirasu barun: 1 0 parts 

Aluminum hydroxide: 20 parts 



Magnesium chloride: 10 parts 

Soda silicate (No. 3): 10 parts 

Foaming agent (alcohol sulfate group): 3 parts 

Rock wool: 5 parts 

These components were heated at 150°C for 30 minutes, and cured in 
a curing box with humidity 80% and temperature 20°C for 24 hours. The 
performance after cured is shown in Table 1. 



Table 1 





Embodiment 1 


Embodiment 2 


Embodiment 3 


Embodiment 4 


Embodiment 5 


Specific gravity 


1.6 


2.0 


1.8 


1.3 


1.1 


Flexural strength Kg/cm 2 


130 


150 


140 


100 


100 


Compressibility strength Kg/cm 2 


150 


190 


150 


80 


70 


Water repellency (%) 


0.5 


0.5 


0.5 


0.7 


0.8 


Outdoor exposure durability QA year) 


No change 


No change 


No change 


No change 


No change 



*The water-repellency was indicated by the change in weight after 
immersing in water for 24 hours. 
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